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by﻿persons﻿who﻿are﻿organised﻿ in﻿ teams﻿ that﻿belong﻿ to﻿emergency﻿services﻿such﻿as﻿Rescue﻿and﻿
Fire﻿fighters,﻿Police﻿or﻿Paramedics.﻿During﻿crisis﻿events﻿information﻿is﻿provided﻿in﻿face-to-face﻿
conversation﻿ or﻿ by﻿ telecommunication﻿ channels,﻿ including﻿ radio﻿ and﻿ telephone﻿ systems﻿ and﻿
multimodal﻿information﻿technology.
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level﻿of﻿detail.﻿ In﻿ this﻿respect,﻿previous﻿research﻿addresses﻿ information﻿exchange,﻿media,﻿and﻿the﻿
repercussions﻿of﻿problems﻿in﻿communication.











theory﻿ of﻿ communications﻿ grounding,﻿ Clark﻿ and﻿ Brennan﻿ (1991)﻿ introduced﻿ characteristics﻿ of﻿








among﻿ response﻿ agencies﻿ can﻿ cause﻿ major﻿ problems﻿ such﻿ as﻿ a﻿ negative﻿ influence﻿ on﻿ collective﻿
decision-making﻿ and﻿ the﻿ coordination﻿ of﻿ action.﻿ The﻿ results﻿ showed﻿ that﻿ problems﻿ occur﻿ at﻿ all﻿
levels﻿of﻿coordination﻿(individual,﻿team,﻿and﻿agency),﻿and﻿thus,﻿they﻿must﻿be﻿tackled﻿at﻿these﻿levels﻿
Figure 1. A model of online games findings and applicability to the Crisis Management Training (CMT) environment
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A﻿ valuable﻿ training﻿ method﻿ for﻿ emergency﻿ preparedness﻿ in﻿ the﻿ aviation﻿ sector﻿ is﻿ a﻿ full-













Training in a Virtual environment
With﻿the﻿fast﻿development﻿of﻿virtual﻿environment﻿technology,﻿especially﻿in﻿the﻿gaming﻿industry,﻿a﻿
number﻿of﻿opportunities﻿have﻿arisen﻿to﻿exploit﻿it﻿for﻿training.﻿A﻿digital﻿game﻿that﻿is﻿designed﻿with﻿
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Figure 2. Study process – data collection and analysis
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During﻿ initial﻿ site﻿visits,﻿ crisis﻿ training﻿managers﻿of﻿each﻿ ICS﻿ introduced﻿a﻿command﻿and﻿a﻿
coordination﻿structure﻿and﻿provided﻿an﻿overview﻿of﻿procedures,﻿roles,﻿their﻿responsibilities,﻿physical﻿
contexts﻿and﻿current﻿ training﻿methods.﻿The﻿data﻿were﻿elicited﻿during﻿site﻿visits﻿ to﻿airports,﻿ train﻿
stations﻿and﻿emergency﻿response﻿agencies.
The﻿second﻿round﻿of﻿data﻿elicitation﻿was﻿held﻿at﻿all﻿three﻿sites,﻿comprising﻿informal﻿discussions﻿
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Table 2. Material collected from stakeholders for each incident case
Source
Participants





































































































International Journal of Sociotechnology and Knowledge Development
Volume 9 • Issue 1 • January-March 2017
8
Table 3. Statement selection based on: Applicability (A), Reliability (R) and Validity (V)
Group / Statements
Score Statement 













1 1 0 2 2.
Currently,﻿there﻿are﻿four﻿metaphors﻿for﻿designing﻿voice﻿channels﻿in﻿games:﻿broadcasting,﻿









1 0 0 1 -
Preference﻿for﻿anonymity﻿is﻿one﻿of﻿the﻿main﻿reasons﻿that﻿is﻿cited﻿by﻿Second﻿Life﻿users﻿for﻿
rejecting﻿voice﻿(Wadley﻿et﻿al.,﻿2009). 1 0 0 1 -
Using﻿verbal﻿communication,﻿especially﻿real﻿voice,﻿can﻿break﻿the﻿sense﻿of﻿immersion﻿in﻿a﻿
game﻿(Bartle,﻿2003). 1 0 0 1 -


















1 0 0 1 -














1 1 0 2 7.
continued on following page
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The﻿ first﻿ group﻿ of﻿ statements﻿ describes﻿ media﻿ richness﻿ selection﻿ and﻿ its﻿ relation﻿ and﻿ influence﻿
on﻿communication﻿in﻿a﻿virtual﻿environment.﻿Media﻿richness﻿refers﻿ to﻿ its﻿capacity﻿ to﻿process﻿rich﻿
information﻿and﻿its﻿ability﻿to﻿provide﻿immediate﻿feedback﻿(Daft﻿&﻿Lengel,﻿1986).
Selection of Media is Based on Tasks, Fellows, Organisation, and Prior Experience
Statement 1:﻿The﻿social﻿richness﻿of﻿ the﻿communication﻿medium﻿must﻿be﻿matched﻿with﻿ the﻿ task﻿
characteristics﻿(urgency﻿of﻿the﻿task﻿or﻿cues﻿necessary﻿to﻿perform﻿the﻿task),﻿fellow﻿communicators﻿













































0 1 0 1 -
Table 3. Continued
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of﻿ information,﻿message﻿content,﻿ intended﻿call﻿ length﻿and﻿ to﻿convey﻿essential﻿emotions﻿or﻿ to﻿
avoid﻿recording.
Selection﻿of﻿media﻿ richness﻿based﻿on﻿ fellow﻿communicators﻿has﻿been﻿ confirmed﻿by﻿ several﻿
























A Leaner Medium Can Cause Impulsive or Reserved Behaviour but Can 
be Used for Initial Contact or for Asynchronous Communication
Statement 2:﻿A﻿leaner﻿medium﻿(e.g.﻿text)﻿can﻿cause﻿impulsive﻿or﻿reserved﻿behaviour,﻿but﻿can﻿be﻿
used﻿ as﻿ a﻿ medium﻿ for﻿ initial﻿ contact﻿ (e.g.﻿ with﻿ unknown﻿ participants)﻿ or﻿ for﻿ asynchronous﻿
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To﻿ summarise,﻿ the﻿ statement﻿ has﻿ been﻿ confirmed﻿ partially.﻿ The﻿ difference﻿ between﻿ crisis﻿
management﻿and﻿games﻿lies﻿in﻿the﻿characteristics﻿of﻿crisis﻿management﻿that﻿means﻿that,﻿in﻿crisis﻿










or﻿during﻿ training.﻿Moreover,﻿ this﻿was﻿confirmed﻿by﻿ lower-level﻿commanders﻿on﻿ the﻿scene,﻿who﻿
reported﻿the﻿use﻿of﻿two﻿radio﻿channels﻿simultaneously﻿to﻿filter﻿information﻿from﻿a﻿lower﻿level﻿before﻿
sending﻿it﻿to﻿a﻿higher﻿level﻿command.
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Table 6. Design guidelines for metaphors
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highly﻿ resembles﻿ voice﻿ communication,﻿ simulating﻿ a﻿ radio﻿ channel﻿ in﻿ games.﻿ Radio﻿ is﻿ used﻿ for﻿
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In﻿addition﻿ to﻿ the﻿above﻿confirmation﻿and﻿ refusal﻿of﻿ the﻿statement,﻿ the﻿data﻿ indicated﻿ that﻿





















The﻿ identity﻿ of﻿ people﻿ group﻿ focuses﻿ on﻿ identity﻿ management﻿ and﻿ addressing﻿ people﻿ during﻿
communication﻿in﻿a﻿virtual﻿environment.





Table 8. Design guidelines for proximity chat
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interaction﻿(Gibbs﻿et﻿al.,﻿2004;﻿Gibbs﻿et﻿al.,﻿2006;﻿Wadley﻿et﻿al.,﻿2009).﻿Voice﻿reveals﻿identity﻿




































Table 9. Design guidelines for addressing people and controlling channel
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Coupling of Players’ Verbal and Visual Actions
Statement 8:﻿Where﻿visual﻿representation﻿is﻿available﻿(e.g.﻿videoconference,﻿collaborative﻿virtual﻿
environment),﻿verbal﻿actions﻿should﻿be﻿coupled﻿with﻿postural,﻿gestural﻿and﻿proximity﻿information﻿
















They﻿ indicated﻿ that﻿ the﻿ coordinators﻿ learn﻿ about﻿ the﻿ other﻿ teams’﻿ tasks﻿ while﻿ monitoring﻿ a﻿
shared﻿communication﻿channel,﻿Police﻿learn﻿about﻿Fire﻿fighters’﻿needs﻿while﻿making﻿a﻿secure﻿area﻿
for﻿them,﻿Police﻿teams﻿learn﻿about﻿each﻿other’s﻿methods﻿while﻿negotiating﻿security﻿responsibilities,﻿
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The﻿summary﻿of﻿ results﻿ is﻿provided﻿ in﻿Table﻿11.﻿ It﻿organises﻿ the﻿ statements﻿by﻿group.﻿For﻿each﻿
statement,﻿there﻿is﻿a﻿brief﻿summary﻿and﻿a﻿conclusion﻿on﻿its﻿support﻿or﻿refusal﻿in﻿crisis﻿management.﻿




























Table 10. Design guidelines for problems in communication
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Table 11. Summary of statements, their validation and extensions for crisis management
Statement
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Problems﻿of﻿ communications﻿ have﻿ been﻿ identified﻿ and﻿ they﻿ can﻿have﻿ implications﻿ for﻿ collective﻿
decision-making﻿and﻿coordination﻿of﻿action.﻿Categorically,﻿the﻿problems﻿were,﻿first,﻿technological,﻿













which﻿consists﻿of﻿ the﻿ content,﻿ elements,﻿ treatment,﻿ structure﻿ and﻿code.﻿The﻿content﻿ is﻿ the﻿ entire﻿
information﻿of﻿a﻿message﻿assembled﻿from﻿elements﻿such﻿as﻿words﻿or﻿gestures,﻿into﻿a﻿structure﻿(e.g.﻿
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Whereas﻿communication﻿can﻿be﻿viewed﻿as﻿ the﻿medium﻿of﻿ content,﻿ it﻿ is﻿not﻿ concerned﻿with﻿
the﻿behaviour﻿of﻿the﻿trainee.﻿It﻿is﻿worth﻿considering﻿how﻿the﻿communication﻿relates﻿to﻿a﻿theory﻿of﻿
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